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(57) Abstract: 



PURPOSE: A nnethod for forming a 
fine contact hole is provided, which 
has a. good etching resistance and has 
an innproved profile with each CD 
(Critical Dimension) reduction control. 




CONSTITUTION: According to the 
method, a photo resist(402) is 
deposited on a semiconductor 
substrate(401). And the photo resist 
on a part where a fine contact hole is 
to be formed is patterned selectively. 
A water-soluble synthetic resins/acid 
activated hardener layer is formed by 
depositing a water-soluble synthetic 
resins and an acid activated hardener 
mixed solution on the semiconductor 
substrate and the photo resist. And a 
thermal flowing pattern of the photo 
resist is formed by performing a 
thermal flowing of the photo resist and 
an acid activated hardening reaction 
at the same time through a bake 
process, and a hardened layer(404) is 
formed on an upper surface and on a 
side of the photo resist. Then, the fine 
contact hole is completed by dissolving a water-soluble synthetic resins layer. 
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(72) m^X[ 

Q|Ipg«A|e^«^a§i^^0^m^1 10-503 
(74) OiBlot i>^g^, iigei 

(54) D i Aii ggj s : i 

^ ^'S^ AH^ g^g](thermal flowing)Ilf RELACS(Resolut ion Enhencement Lithography Assisted by 
Chemical Shrink) D\^m Styahd g§e Sliyaf^ ^^^^^ Eli EH (stepper ) 5H^^^ Oim£| 

s u[Bm m^m^i oiaii m ^^^a msspi ^9.^, ^ ^^schi i^e diaii 

g g.^SOil S^CHAH ^^X\\ D\B ^^Oil ^^^^ IHEiyBh^ ^Oj 

^'m^ mm ^'o\\ m^^x\/iLym^ ^mnimm B^isf wioib g§s ssh 

S M^BJ k\m S^gj(thermal flowing) H^SiF Slf SL^gM ^^^^ ^^^^ g^oj 

S^a(thermal flowing) MtiS §^A|3|I2. ^simm g^SFfe B:?ll2f 4^g^ i.^a4^XI#M gSHAI^I 

^ ^D\\m ^mB\o\ oi^oism ms9.^ mo. 

CHSJE 

A^g S^g»(thermal flowing), Safe 

£ la UIII £ 1c^ gEil HI 1 ^^SOll \L\^ OIAII ^eh go| xil^SS 

£ 2^ S£ ^IfOII Ca^ DUV 5SE||X|::i:m2h 1-Line SSB||X|>^M°I CD(critical dimension)S;te UEF 
LH^ SEN 

£ 3a LHXI £ 3efe SeH XII 2 ^^SOll CO^ OIAII J^I^^S 
£ 4^ S ^^SSj ^AlOIIOjl \L\^ Omi m ^£ 

£ 5a LHXI £ 5e^ ^ ^^SH] ^AlOjlOII CEFg OlAil XHI^ESS B2£ 

£ 6^ e ahgg ^g6^01 ^i-£x-|| Dl^^ E!-^£ 

£S£J ^gOil C«§[ 

401 : ^^%\ 402 : 5ilXI^^ 

403 : ^^ga m^^JM^^^ Slf^tll 

404 : SSfe 405 : i.^^4-XIS 

mssi 

^ ^^Se e^£x^| ^XfOll 31^^. ^ai AHg S^adhermal flowing )3f RELACS(Resolut ion 

Enhencement Lithography Assisted by Chemical Shrink) D\^m Olgth DIAII S ^^SOII 
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^a|5jog bf^jyi Si^D[ HS^iSf §011 rtWOim fi^Slfe Cie!!<:3(diraension)OI SOISH 

^AilOm. OI2f m^O\\A-\ ^aiEi(stepper) tf3j| 0|8f°| DI^MI ^i!! S §^01 gfioh 

a, ssoiiAH 01 All sei m omm ms.mot mo. 

£ la LHXI £ Icfe S2H2I XII 1 g^SOii OJ^ DIAII S HI^SS BSEOICh. 

E iaoii EAia b^£^ i^oi ysai :?le(101)&^o^l ssaixiiiiSdoa)* EHs^a. 

£E IbOII EAIE! U^S^ S g^^gSHS &^:'l SSaiXI>ie(io2)^IIHEiy 6101 SS 

E icoii EAis td^2^ ^01 iniays sseiixi^e(io2)a /d^ M^gj(sfE aiioia) mo\ ms» m\ 
1 ^^soii cog 01 Ail gai ea s^&p. 

40I 2f§S >IS SSaiXI>iM(102)°l a^i S CD(critlcal dinienslon)fe i^iiiSDl. £S 
eilXI:iiE(102)fe Al^ SSg!(thermal f lov»ino)IIHes S^feCf. 

E 2fe DUV SSaiXIriieaf 1-line SSaiXI^MSI SEOII OiE CO(critical diniension)^ UEHJIfe E 
S£iaOI SE OI&^0||A^ CD(crltlcal dlnienslon):ih g^SI ^':iimm S 4^ SICL 

E 3a LHXI E 3efe geH M 2 ^^gOII CEhS D|A|| gaj S §§ BffiE OICK 

E SaOII EA|@ SOI efEfll :?le^(301)4^0ll SeeilXI^E|(302)M ES§.H:f. 

E 3b0|| EA|@ ti[Si ifOI E# S§ES ^31 SMaiXI (302)8 DJIEiy S^Cf. 

E 3c01l EA|@ ti\9i fe^OI eiESI :>ie(301)2f ££^111^:^^(302)4^011 4=g^ &^4=I|2} <i^S^S 

mxi\ sm^m esskji wa^xi/iy^^ ssmi gi,^s(303)g 

E 3dOII EAIS a^2^ ^^01 miOIB g§§ ^A|SK)1 &OI <i^SS SSfZilM SMaiXli:ie(302)LHS a^AhAI 
31 aiXI:iiM(302)LHO|l SSfa{304)0| M^BQ. 

^. g§Es 4=gs i}a4^xi/<ys^ ss^x^l HifS(303)2i gs^x^l:3^ 

ssaixi^E(302)uis a^i^acH if^^^xife SEaixiiiiE(302)£f sifaxi af^Es t.^ 
^4^xi/<^^s^ sasi ^&s(303)oiife i}S4=xie[ yoh m^^x\m(305)o\ s^sa. 

E 3e0ll EAie tilSi i^OI &^4=X|g(305)§ g6HA|31 SSH XII 2 gfSOII °ieh DIAjl =§ISa & 



S'S'O/ 0/^J2Xf8f^ DISSS' Mm 

3£iu feoia §sti°i Si!! s §^ atsg ag3t fe^g ^mgoi sici. 

sn, 5saixi>iM2i Mxhir ^vofAi ^sisoi se ol4^ollA^ ss^m :ihxi:7i Ai^fsha 

gE esfoii [ciah 3^6! 3 ^§soi s:?^s^01 cd^^^^b ulaloPl:J^ s&hotp-. 

SWi. AHgHSa ^Al^ SSaiII>i£o| HSEfgoi UUBfaCK 

^!!WI, SSfg£| ifa4=XI?h 4^S^ i[^4-XI£J diy ^^3gg UlS g^IJI M^Oil OlISOII Wit XI 

e ^^gg 40|2f ^g SH§5h:?l ?loH 2^SSt 2°^ ^81. OllSjOII HHt^ ¥4^th XHtf^^S 

CDii^i «ioi:?h soism ^Hi^a H£E^^s s>fe ouii aiii s %^ g,^as sigotfeai 3 ^^sjoi 01 
a. 



EEsm nHEiysife B3ji2f, 4^:?i e^Ex^l :'ie2f s,^gs mm i,^s^xl/^i^i^4l ssfxiism 

S*^5^fe B3ll2f, miOia S§S §oH SUSI AH^ SSaCthermal flowing) <i^S^ SSf 

gE31 i^SS gi!2| A|g SSS(thermal flowing) nHSs S^A|9|I2. SS5|-fe B 

?ll£f. 401 ^'ga if^4=XI#g g8HA|3lfe B3||g S§fSK)l OI^CHgS ^3°^ &a. 

OlSK B ^AIOIIOII (IhS OIAII m S^g^gOII SelOl SV^ EBM SSSKX ^SoFS 

E 4fe g ^^§21 ^AIOIIOII CChS OlAil sei| «2J ^5 BSEOia. 

s^Exii 3ie(4oi)4oii iifieislog nHEiya £saixi:^E(402):)i g^aoi sin, 5£aixi::i:M(402)4^¥ 
s ^aoii 32f#(404)oi ssaol sick 

4^:3| SMaiXli^e(402)2J EHEiyS *Sg AHg SSgJ ( thermal flowing)^ HSHJSS S^feP. 

4:'i£f aoi e ^^S£i ^aioiioii cas diaii s^i § is gfsoii ashoi 0|5^ §¥@ ess & 
^S8^^ ama ^^d. 

E 5a UIXI E 5efe S ^S°l ^AIOIIOII WtB DIAII giij S IS g§ eSEOia. 
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£ 5a01l £A|@ U[2\ mO\. 1^1 & (401 Oil ^^^^ ggoj >iM(402)M £Stha. 

£ 5b0il £A|& b^£} ^^01. xh^Oll DIA-ll gii^ mO\ M^M V^2J 5^31 XI (402) g d^^^^ IIHEj 

£ 5c0il £AI9 Hf2f ^^01. 5SalXI^M(402):>^ IIHEiy^ :»IEh(401)BF 

s£aixi^^(402) ^^011 4^g^ i^^^^ii sifxii mmmm tsmoj t^^^^xi/ 

if^^'ir ^g5i|o| oygoi 5MeilXI:i^M(402)2| S^dl 201 gSEMD #M8I b^IHI 

^XIAI^^O^ thCK 

£ SdOII £A|^ ^^01 WIOIB 3f§M eSH XI ^M(402) AH ^ S^gi(thermal flowing)3f 

a 311 eAIOil ^Aimoi ^^^^\X\±^{402)9\ AH ^ M^SJ ( thermal f lowlng)IItieM m^mn, 

^^^\X\±^{402)9\ at ^^o]j SSfe(404)M g^thCL 

^Ol B1I0IB H^mOW 9JiO\M l^^^XI ^g^Bf SMaiXI >::M(402)^ a^lSOIlAH AH^ ^i^£|X| 

^n\2\ mo\B. asHS ^^£1^ 3sfe(404)^ ^mxi\D[ sseiixi>iM(402)ui^ fi}<:i^goi 

^. 4^g^ 1.^^4^X1/6.^^^ 3sfX-1lg(403)^ Slim^ SS5i{XI>i^(402)^ ^<ih£|D^. ^ 

i.^^4-X| 4^S^e SSB1IX|^M(402)£F Hl,^£|X| a^oa^ i[a^XI/<i^#^ 
Sax-ilS(403)01lfe 4^g^ i^^^^XI -^g^Ef y:>il £101. ^g^ e(405)0l S^^CK 

£ 5dCHI £A|^ ^^01. 4'g^ i,^a4^XIS(405)M gsHmol ^ ^^S°J DIA-ll SS S^Se^Q. 

£ 6^ ^ ^^gg ^mB\o\ e.^£^^l :'ie{4oi)s eas^ R^mx\±mi4Q2) o[^9\ m^e^^oi 



MtS^ MM 

SSBllXIr^^M AH^ S^2J(thernial flowlng)^^ oish s^EIIXIriiM SF¥3] gi^g m 

mm, ^SaiXI^M AH^ M^a(thernial f lowing) Oil AH B£ ^SlOil CEf^ 

S CO(critical dimension)^ ^Ifg ^^XIoFOI o^g^g ^ 4. oiq^ 

^JW. >::Ei|E-l (stepper) §^:^il 5H^^^ Oiah^ OlAil S01I OiaH S§ OFSS ^ . 

•iWi. RELACS ::'I^01IAH ^XIIAI £10 S^^EI OilSOII Ol^^ X-ii>^^o^ eith ^XilSg :?H<:d^^ 4^ 
SICK 



1 

^01 ^^x\\ D\^D\ mm. m^^JMt:^m^ ^miwrnm m^o\^ ^y\. 

miOIB SoH mm2\ AH^ S^a(thermal flowing) Slf a^gg ^o^t^ 

»^ AH^ M^a(thermal flowing) MSg ^^A|3|I2, giF^M ^^6h^ ^TW. 

^01 ^g^ E^^^xiee goHAi5ib ^yi\m 51,^5^01 s^i.^^ ^s^^ oiaii ^eh ^ 

S^gf 2 

^'S^ ifS^^XISI S£| aOI BEfe SSeilX|:i:E|2| S£| SOI ggsi sumfe 

31S ^§oS SFfe OIAII e^! s §^ g^a. 

S^if 3 

HI 1&0II 2iCHA1, 

401 <^}S^Ss}Xil2J Sei^joi RELACSg^SOIIAI ^S£|fe feESCf ^^?ll SX| ShfeSS 

s^fe OIAII esi s gfa. 

HI moil sioi/H sa-^ s§js SMaiii>;Ms oig&m ^s^s 5^fe qiaii eei m g^a. 
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